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HSP = − 
4m2c2
(∇V × p)σ = 
4m2c2
(∇V × σ)p,  (
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HSP (k) = α(ez × σ)k = α(σxky − σykx).  *7
















α(ky − ikx) E0 + 2k22m∗
]
ψk = Ekψk,
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dεf(ε) Tr ln[I−ΔH G0(ε)]. - 3.









dεf(ε) Tr ln[I−(ΔH1 +ΔH2)G0(ε)], - 4.
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I−(ΔH1 +ΔH2) G0(ε) = [I−ΔH1 G0(ε)][I−ΔH2 G0(ε)]−ΔH1 G0(ε)ΔH2 G0(ε)
= [I−ΔH1 G0(ε)][I−T1(ε) G0(ε)T2(ε) G0(ε)][I−ΔH2 G0(ε)] .- 5.
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Ω = Ω0 +ΔΩ1 +ΔΩ2 + Ω12, - 7.













dεf(ε)d(ε)[I−ΔHi G0(ε)] (i = 1, 2) . - 8.
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dεf(ε) Tr ln[I−T1(ε) G0(ε)T2(ε) G0(ε)]. - ).
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i   λ1 > 0  λ2 > 0
1   λ1 < 0  λ2 > 0
1   λ1 > 0  λ2 < 0
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